Abstract-Groundwater
I. INTRODUCTION
The intensity of man"s activities has led to increasing volume of solid waste worldwide, despite the current level of technological advancement and industrialization. Explosive population growth is one major factor responsible for increased municipal solid waste (Longe and Balogun, 2010) . Solid waste includes all the discarded solid materials from commercial, municipal, industrial and agricultural activities. (Henry and Heinke, 1989) . Landfilling of Municipal Solid Water (MSW) is a common waste management practice and of the cheapest methods for organized Waste Management in many parts of the world (El-Fadel et al, 1997; Jhamnani and Singh, 2009; and Longe and Balogun, 2009 ). However poorly designed landfills can create contamination of groundwater, soil and air. The most commonly reported danger to human health from various landfills is from the use of groundwater that has been contaminated by leachate (Chain and DeWalle, 1976 ; Kouzeli- Katsiri, et al, 1999; Farquhar, 1989; and Saarela, 2003) .
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soluble compounds and particulate matter of the waste and the subsequent formation of leachate. The creation of leachate presents a major threat to the current and future quality of groundwater. Leachate composition varies relative to the amount of precipitation and the quantity and type of waste disposed. In addition to numerous hazardous constituents, leachate generally contains non-hazardous components that are also found in most groundwater systems.
These constituents include dissolved metals (e.g. Iron and Manganese), Salts (e.g. Sodium and Chlorides) and an abundance of common anions and cat ions (e.g. bicarbonates and sulfates).
However, these constituents in leachate typically are found at concentrations that may be in order of magnitude greater than concentrations present in natural groundwater systems.
Threats to the groundwater from the unlined and uncontrolled landfills exist in many parts of the world particularly in the underdeveloped and developing countries where the hazardous industrial waste is also co-disposed with municipal waste and no provision to separate secured hazardous landfills exist (Kumar and Alappat, 2003; Ogundiran and Afolabi, 2008; Tricys, 2002; Yusuf, 2007) . Even if there are no hazardous wastes placed in municipal landfills, the leachate is reported as a significant threat to the groundwater. A number of incidences have been reported in the past where leachate had contaminated the surrounding soil and polluted the underlying groundwater aquifer or nearby surface water (Kumar et al, 2002; Kumar and Alappat, 2003; Masters, 1998; Lo, 1996; Chain and DeWalle, 1976 and Kelly, 1976) . This paper therefore aimed at characterizing leachate and assessing the level of groundwater contamination due to leachate percolation from the unlined Solous Lanfill Site in Igando Area of Lagos State as the leachate characterization and assessment of groundwater quality in the area is both timely and important which justifies this work.
II. MATERIALS AND METHODS

A. Study Area
The Solous Landill Site is situated at Ikotun / Igando Local Council Development Area of Alimosho Local Government in Lagos State, Nigeria. The landfill site covers approximately 3.2 hectres, surrounded by commercial, industrial and residential set-ups. It started operation in 1996 and has witnessed rehabilitation which comprised reclamation of land, construction of accessible roads for ease of tipping, spreading and compaction of waste since inception (Longe and Balogun, 2010).
The wastes are of different types, ranging from organic to inorganic, hazardous and non-hazardous. Just like all other existing landfills in the state, the waste stream is made up of domestic, market, commercial, industrial and institutional origins (Longe and Balogun, 2010) . The Solous Landfill Site shown in plate 1 is a non engineered landfill with a huge heap of waste. Trucks from different parts of Lagos State collect and bring wastes to this site and dump them in irregular fashions. After dumping the wastes indiscriminately and without any separation, the "rag-pickers" who constitute the informal sector rummage through the waste and help in segregating them by collecting the plastic and metals which are then sold to the recycling industrial outfits. However, the major source of water for people in this area is groundwater.
B. Sampling of Leachate and Groundwater
Since the landfill site was not equipped with a leachate collector, leachates were collected at the base of the landfill randomly from four different locations and were mixed prior to their analyses. The leachate samples were taken to determine the contaminants concentrations. Leachate samples were collected using one cubic meter (1 m 3 ) plastic bottles that has been cleaned by soaking in 10% Tri ox-o Nitrate V acid (HNO 3 ) and rinsed with distilled water. At the sampling site, the bottles were rinsed three times with the leachate to be sampled prior to filling and labeled LS (i.e. Leachate Samples).
In an effort to assess the groundwater quality, five sampling sites were selected within 500 m from the landfill site where samples were taken. Details of the sampling points are presented in Table I . Samples were collected using one cubic meter (1 m 3 ) plastic bottles which had been thoroughly cleaned by soaking in 10% Tri ox-o Nitrate V Acid (HNO 3 ) and rinsed three times with groundwater to be sampled prior to filling and the five bottles were labeled GW1 to GW5
C. Analytical Method
After sampling the leachate and groundwater, the samples were quickly transferred under black cellophane wrappers to the Laboratory and stored in a cold room (4 o C). The analyses were commenced without delay in the laboratory based on the priority to analyses parameters as prescribed by the Standard Methods for the Examination of Water and Wastewaters (APHA, 1992). The analyses of contaminants concentrations such as Fe, Cu, Pb, Cr, Cd, Ni, Zn, Mn, Na, K, Ca, Mg, and Cl of Leachate and groundwater samples were determined using a modern Atomic Absorption Spectrophotometer (AAS). Table II shows the contaminants concentrations in leachate and groundwater samples taken in July, 2012 while Table III shows the guideline on drinking water by World Health Organization and National Agency for Food and Drug Administration and Control. Table IV shows the descriptive statistics for contaminants in groundwater samples.
As distance increases from the landfill site, the concentration of contaminants is expected to decrease. (Jhamnani and Singh, 2009 ). However, this is not the case in the results of this study (Table II) to 6.9 10 -1 respectively. Though the level of contaminants measured in ground water fall within the guideline of WHO and NAFDAC for Drinking Water, there is possibility that in future, as leachates builds up and accumulates, they will percolate through the sub-soil of Solous Landfill Site and contaminate the groundwater which will make it unfit for drinking. Therefore, there is the need to upgrade the Landfill Site. The soil stratigraphy of Lagos Metropolis makes land filling operation very risky, especially when one considers the prevalent high water table in Lagos. However, the stratigraphy at Solous Landfill Site consisting of clay and silty clay appears to have significantly influenced the moderate level of contaminants found in groundwater samples (Longe and Balogun, 2010) . Solous Landfill Site started operation sixteen years ago. The age of the landfill and volumes of operation are also contending favorable factors.
In this study, the concentration of leachates increased from the Landfill Site as distance increased. One possible reason is that it rained heavily from early April to July, 2012. The rate of percolation of leachates when the downpour began heavily in Lagos (Early April) might be high. However, after some weeks of raining, the percolation rate might be slow, leading to less saturation of contaminants in the leachates at the Landfill Site.
Again, the Landfill Site is in a somewhat valley-like topography as a result of which the surroundings are on elevated environment. I therefore recommend that further study should be done probably during the dry season, especially between November and February the other year. 
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